Inhibition of doxorubicin-initiated membrane damage by N-acetylcysteine: possible mediation by a thiol-dependent, cytosolic inhibitor of lipid peroxidation.
Peroxidative damages are thought to be a component of doxorubicin-induced cardiac toxicity. Administration of certain thiols, such as N-acetylcysteine, are reported to be protective against the cardiac toxicity and mortality associated with chronic doxorubicin administration. We have investigated the possibility that N-acetylcysteine exerts its protective effect by inhibiting doxorubicin-induced lipid peroxidation in a process mediated by a heat-labile cytosolic factor. Dialyzed rat liver cytosol plus N-acetylcysteine significantly inhibited doxorubicin-induced lipid peroxidation in a microsomal system whereas neither cytosol nor N-acetylcysteine alone does so. Concomitantly, it was observed that N-acetylcysteine is rapidly consumed in a system containing cytosol, microsomes, and doxorubicin. The inhibition of lipid peroxidation by the cytosol and accompanying N-acetylcysteine oxidation is heat labile. Rat heart cytosol showed a similar N-acetylcysteine-dependent inhibition of doxorubicin-induced lipid peroxidation, but heart cytosol was less potent than hepatic cytosol on the basis of protein content. The antioxidant property of heart cytosol as well as its capacity to oxidize N-acetylcysteine was inhibited by prior treatment of the cytosol with iodoacetic acid. This suggested that the factor possessed essential sulfhydryl groups. These results suggest that hepatic and cardiac cytosols contain heat-labile components capable of utilizing N-acetylcysteine as a substrate to suppress the doxorubicin-induced peroxidative damage to microsomes induced by doxorubicin. These components may play a role in the protective effects of N-acetylcysteine against doxorubicin-induced cardiac toxicity and mortality.